The majority of patients who arrive at hospital following a penetrating injury to the heart will have no vital signs.' Among those that do, up to 16% will be relatively stable and there will not be any indication of their serious underlying injury.2 Pericardial tamponade is a life threatening complication of penetrating cardiac trauma that will lead to rapid deterioration in a patient's condition and require emergency treatment.3 It is important to identify and treat this group of patients before deterioration occurs. Classically the diagnosis is suspected from the presence of hypotension, distended neck veins, and muffled heart sounds, known as Beck's triad.4 However, these signs are not present in many patients or are attenuated, making recognition more difficult. We present four patients who attended the accident and emergency (A&E) department of Glasgow Royal Infirmary with traumatic cardiac tamponade in three of whom there was a significant delay in diagnosis and we review the difficulties in the management of this clinical problem.
The majority of patients who arrive at hospital following a penetrating injury to the heart will have no vital signs.' Among those that do, up to 16% will be relatively stable and there will not be any indication of their serious underlying injury.2 Pericardial tamponade is a life threatening complication of penetrating cardiac trauma that will lead to rapid deterioration in a patient's condition and require emergency treatment. 3 It is important to identify and treat this group of patients before deterioration occurs. Classically the diagnosis is suspected from the presence of hypotension, distended neck veins, and muffled heart sounds, known as Beck's triad. 4 However, these signs are not present in many patients or are attenuated, making recognition more difficult. We present four patients who attended the accident and emergency (A&E) department of Glasgow Royal Infirmary with traumatic cardiac tamponade in three of whom there was a significant delay in diagnosis and we review the difficulties in the management of this clinical problem. Case 3 A 31 year old male was seen in the A&E department with multiple small stab wounds to his anterior chest, upper abdomen, and left arm. He smelt strongly of alcohol and though conscious was uncooperative and physically and verbally abusive to staff. His vital signs were stable with a pulse rate of 90/min and blood pressure of 150/70 mm Hg. Arterial blood gases revealed no evidence of hypoxia. Chest x rays were normal and he was transferred to the ward for observation. Three hours later he complained of increasing left pleuritic chest pain and repeat radiography showed a haemothorax. A chest drain was inserted and 900 ml of blood drained out in five minutes, with no further drainage. Immediately after this he was given intravenous opiates for analgesia, but then had a cardiorespiratory arrest which responded rapidly to external cardiac compression and naloxone. Tamponade was suspected, and echocardiography performed. This revealed a small "sympathetic effusion" with no evidence of ventricular compromise, and the episode attributed to overdose with opiate. Over the next few hours he had further short self terminating "apnoeic" episodes. His vital signs remained otherwise stable. The on-call general surgical team were asked to review him and immediately following their arrival he had a cardiorespiratory arrest from which he was again successfully resuscitated. An intrathoracic injury was suspected and the cardiothoracic surgeons were called. Before their arrival he sustained another cardiac arrest. He was intubated and an emergency thoracotomy performed in the ward. A pericardial tamponade was evacuated and a 1.5 cm laceration in the left ventricle repaired. Postoperatively he did well and was discharged five days later.
Case 4 A 32 year old man was brought to the A&E department by ambulance as a "standby". He had been found in a lift and was noted to be cyanosed and unable to give a history. The ambulance crew initially suspected a grand mal seizure but rapidly recognised he was critically ill and suspected a tension pneumothorax when they discovered a 4 mm wound in the anterior axillary fold above and lateral to the right nipple. It was subsequently discovered that the patient had been stabbed with a screwdriver while in the lift with a man he had apprehended trying to break into a car. They decided to "scoop and run" and on arrival in the emergency department the patient was noted to be suffused and cyanosed in the upper part of his body and pale and white below the nipples. His eyes were bulging and his neck veins were grossly distended. He was agitated and had great difficulty trying to speak. His respiratory rate was 28/min and bilateral air entry into the chest was noted. His pulse rate was 140/min and blood pressure was recorded at 150/80 mm Hg. An ECG revealed sinus tachycardia. Arterial blood gases confirmed a profound metabolic acidosis. A diagnosis of acute cardiac tamponade was made and an immediate chest x ray showed an increased cardiothoracic ratio with no evidence of a pneumothorax. While awaiting the arrival of the cardiothoracic surgeons and the anaesthetist a pericardiocentesis was performed with ECG monitoring, using the standard technique taught by the American College of Surgeons advanced trauma life support programme. Eighty millilitres of blood were aspirated, with immediate improvement in the patient's condition. The pulse rate fell to 100/min, the blood pressure fell to 120/80 mm Hg, and his colour improved. The patient was then anaesthetised and underwent immediate emergency thoracotomy through a median sternotomy in the resuscitation room. A large pericardial tamponade was evacuated and the source of bleeding was found to be a puncture wound in the pulmonary artery, which was repaired with a purse string suture. The patient made an uncomplicated recovery and was discharged on the sixth postoperative day.
Discussion
Penetrating chest wounds are uncommon in the United Kingdom. The incidence varies between hospitals, but Glasgow Royal Infirmary deals with a large number of cases in comparison to other institutions.56 Despite this, recognition of cardiac tamponade can still cause difficulty, as these cases illustrate. In a review of emergency thoracotomies performed over a two and a half year period, four (80%) out of five pericardial tamponades were initially missed in 16 patients with penetrating cardiac injuries.6 This is partly because the patients are relatively stable in the early stages and diagnosis may be difficult due to the presence of alcohol or other injuries which mask subtle clinical features. The diagnosis requires experience and a high degree of clinical suspicion. Significant hypotension must always be explained and frequent re-evaluation of the patient by experienced medical staff is essential.
In this hospital patients with blunt and penetrating chest trauma not requiring thoracotomy are usually managed by the A&E medical staff and admitted under the care of the A&E consultants. Those patients with continuing haemorrhage or suspected cardiac trauma are referred directly to cardiothoracic surgeons. General surgeons therefore have limited experience of chest trauma and the opportunity of general surgical trainees to gain experience of these cases is still relatively small. Despite this, a significant number of patients are treated by general surgeons because of concomitant or suspected intra-abdominal injury, particularly when the initial evaluation fails to reveal an obvious intrathoracic injury.
Chest wounds have been divided into two broad categories-central and peripheralbased on the likelihood of injury to the heart and other major mediastinal structures. The borders of the central zone are the suprasternal notch and the medial halves of the clavicle superiorly, the midclavicular lines laterally, and the xiphoid and costal cartilages inferiorly.7 Wounds within these boundaries should raise the suspicion of serious cardiac injury. Three of our cases had stab wounds within this "danger area". However, case Recently echocardiography has been used as a non-invasive diagnostic tool.'4 However, though helpful in confirming the diagnosis, it cannot be relied on completely because the interpretation is operator dependent and false negatives occur. 15 The role of emergency room thoracotomy remains controversial"6 but it is still widely accepted that it is of value in penetrating trauma for patients in extremis' and the best results are achieved in those suffering from cardiac tamponade."' CONCLUSION Traumatic pericardial tamponade is relatively rarely encountered in the United Kingdom and causes various diagnostic problems. Clinicians must have a high degree of clinical suspicion when dealing with victims of penetrating chest trauma, particularly if the injury lies in the "cardiac danger area". Although associated injuries need to be dealt with appropriately, the possibility of occult cardiac injury must always be kept in mind since a significant minority of patients remain stable and the signs of tamponade may be modified or absent because of compensatory mechanisms. Decompensation can occur rapidly during fluid replacement and unless the clinical condition of the patient dictates otherwise this should be carried out cautiously, with close monitoring. Echocardiography may be helpful in confirming the diagnosis by non-invasive means but is not completely reliable.
